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Nigeria ranks second in the world for the highest number 
of neonatal mortality.
1
 On a daily basis, an estimated 
seven hundred neonates die, translating to over two 
hundred and fifty thousand annual mortalities in neonates 
in the country.
2
 Available interventions so far have failed 
to yield the desirable results; hence, a recent study 
concluded, “there was no much improvement in neonatal 




 Similarly, the report 
on „Newborn Health‟ in Nigeria showed “there has been 
no measurable progress in reducing neonatal deaths over 





Compared to some developing countries such as 
Tanzania, Uganda, Malawi, Niger, Ethiopia, Liberia, and 
so on, Nigeria could not meet the targets of millennium 
development goal (MDG) 4 by 2015. Now that the 
sustainable development goals (SDGs) has commenced, 
the need to speed up the rate of reduction of 
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Background: Nigeria ranks as one of the countries in the world with considerable burden of neonatal mortality. This 
study aims to investigate the association of socioeconomic, bio-demographic and health/behavioural factors with 
neonatal mortality in the country using the most current available evidence.  
Methods: The 2013 Nigeria demographic and health survey (NDHS) dataset was analyzed. Multiple logistic 
regression analysis was applied to identify determinants associated with neonatal mortality. The role of breastfeeding 
was examined by conducting analyses with and without adjustment for „breastfeeding status‟. Complex sample 
analysis was used to control for the complex sampling design used in NDHS.  
Results: Neonatal mortality rate (NMR) stood at 33 deaths per 1000 live births. With or without adjustment for 
„breastfeeding status‟, bio-demographic factors – maternal marital status, rural-urban residence, birth size, gender of 
child, birth interval and maternal body mass index (BMI) – were predictive of neonatal mortality. Maternal age and 
ethnicity became additional bio-demographic predictors after adjusting for „breastfeeding status‟. Maternal literacy 
(socioeconomic factor) and mode of delivery (health/behavioral factor) were significant predictors only when 
breastfeeding status was not adjusted for.  
Conclusions: Bio-demographic factors formed the bulk of predictors of neonatal mortality in Nigeria. The effect of 
socioeconomic and health/behavioural factors disappeared when breastfeeding status was adjusted for. Intervention 
programs would need to prioritize the identified predictors for an accelerated reduction of neonatal mortality in 
Nigeria. 
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neonatal/child mortality is being emphasized. According 
to the UNICEF, Nigeria would need about two to three 
times increased reduction in child/neonatal mortality rates 
to be on track to meeting the targets of SDG for child 
survival - 12 deaths per 1000 live births for NMR and 25 




For an accelerated reduction in neonatal and, hence, child 
mortality in Nigeria, a comprehensive understanding of 
the associated risk factors is imperative. Such information 
is not only crucial but critical to the conception of 
evidence-based interventions, especially, in a resource 
constraint setting like Nigeria. However, the literature on 
the determinants of neonatal mortality is limited in 
Nigeria.
3
 Existing studies have largely been institutional-
based with a major concentration on the medical causes 
of neonatal mortality.
5
 Hospital-based studies are prone 
to selection bias and often limited by small sample sizes.
6
  
Akinyemi, Bamgboye, Ayeni lamented the paucity of 
studies on determinants of neonatal mortality in Nigeria 
and claimed to have pioneered a nation-wide analysis on 
this subject.
3
 However, their study appeared to have 
focused more on the trends of neonatal mortality using 
NDHS datasets from 1990 to 2013; consequently, 
important predictors were not investigated. Taking a 
more comprehensive approach, the current study assessed 
a range of factors associated with neonatal mortality as 
previously identified and reported in comparable 
developing countries. Accordingly, this paper presents 
socioeconomic, bio-demographic and health/behavioral 
determinants of neonatal mortality in Nigeria using 
evidence from the 2013 NDHS. The study provides 
current and further information on the determinants of 
neonatal mortality in Nigeria. Its findings, therefore, may 
pilot the provision of a focused and evidence-based 
intervention(s) aimed at speeding up the reduction of 
neonatal mortality in Nigeria. 
METHODS 
Data source 
In this paper, information containing child, mother, 
socioeconomic, bio-demographic and health/behavioural 
characteristics from the childbirth dataset of 2013 NDHS 
was extracted and analyzed. NDHS is a nationally 
representative survey that provides current and up-to-date 
data on key reproductive health issues including but not 
limited to marriage, awareness and use of family 
planning methods, nutritional status of women and 
children, adults and childhood mortalities.
2
 The 2013 
edition of the survey is the latest in the series of its kind 
in Nigeria.
2
 Men and women aged 15-49 years were 
selected for the survey by using a stratified three-stage 
cluster sampling techniques.
2
 A representative sample of 
40,680 households participated in the survey. 
Interviewer-administered structured questionnaires were 
the instruments for data collection. Three types of 
questionnaires, namely household‟s, woman‟s and man‟s 
were used.
2
 Only singleton live births for the period of 
five years preceding the survey were included in this 
study. Details of the setting, data sources, sampling 
design and retrieval processes used in the 2013 NDHS 




Neonatal mortality, defined as death within the first 28 
days of an infant‟s life, and expressed as per 1000 live 
births – neonatal mortality rates (NMR) – is the main 
outcome variable of interest for this study.
1
 Neonates who 
died (coded as 1= died) within the first 28 days of life 
were compared to those who survived (coded as 0 = 
survived).  
Independent variables 
Explanatory variables were selected based on the 
objectives of this study, their importance for neonatal 
survival as previously indicated in the literature and also 
taking into cognizance the Nigerian context. The 
variables were grouped into three broad categories – 
socioeconomic, bio-demographic and health/behavioral. 
Table 1 presents the categorization of the independent 
variables included in this study. 
Statistical analysis 
The association between neonatal mortality and 
explanatory variables was assessed using a contingency 
table and multilevel logistic regression analyses. Three 
types of analyses were conducted – univariate, bivariate 
and multivariable – and the outcomes expressed as NMR, 
Crude Odds Ratio (COR) and Adjusted Odds Ratio 
(AOR), respectively. Following the proposal by Hosmer-
Lemeshow, only variables having p values of 0.25 or less 
in the univariate/bivariate analyses were eligible to be 
used in the multivariable model building.
7
 Three sets of 
modelling (I, II, III) were conducted following the 
recommended hierarchical approach.
8 
Model I started with all socioeconomic (distal) variables 
having a p value of 0.25 or less. These were entered 
simultaneously in the initial model and variables were 
retained for subsequent modeling if they were significant 
at 10% level. Model II was fitted for variables retained 
from Model I together with bio-demographic (proximate) 
variables having a p-value ≤0.25, thus, exploring the 
effects of bio-demographic factors in the presence of 
socioeconomic variables. Again, variables that were 
significant at 10% level were retained for the next model. 
Finally, all health/behavioral (intermediate) variables 
having a p value of ≤0.25 were entered to build Model 
III; thus, assessing the effects of health/behavioral 
variables by controlling both socioeconomic and bio-
demographic factors. At each level of the modelling, 
backward elimination method was applied in obtaining a 
parsimonious model. Predictors with p <0.05 in the final 
model (Model III) were retained and reported together 
with their AOR and 95% confidence intervals (CI). 
To examine the effect of „breastfeeding status‟ on the 
association between neonatal mortality and other 
explanatory variables, the final model (Model III) was 
fitted twice – without (Model IIIA) and with (Model 
IIIB) adjustment for „breastfeeding status‟. The need for 
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this approach followed the observation that 
„breastfeeding status‟ had a higher COR than other 
variables - reflecting a remarkably strong association 
with neonatal mortality. This strong association could 
potentially mask important predictor(s) or render them 
statistically insignificant. Furthermore, there is evidence 
that breastfeeding („any breastfeeding‟) is commonly 
practiced in Nigeria while the rate of exclusive 
breastfeeding is low.
2,35
 Also the latest report from 
UNICEF suggests that breastfeeding plays a significant 
role in neontatal survival.
36
 Given these facts, it was 
deemed imperative to understand the relative contribution 
of „breastfeeding status‟ to neonatal mortality and to the 
association of neonatal mortality with other factors in 
Nigeria. Analyses were weighted and adjusted for the 
multistage stratified cluster sampling used in the 2013 
NDHS. All data management and analyses were carried 
out by using IBM SPSS Statistics for Windows, Version 
21.0 (IBM Corp. Released 2013. Armonk, NY: IBM 
Corp USA). 
 
Table 1A: Categorization of variables used in the analyses.  
Socioeconomic variables. 
 
Variables Definition and Categorization 
Maternal education level 
The highest educational level of mothers categorized into four: no education, 
primary, secondary, higher education. 
Maternal literacy level 
This variable defines the level of maternal literacy, recoded as: cannot read at 
all, can read parts of/whole sentences. 
Maternal occupation Maternal occupation was recoded into: not working, working  
Paternal education level 
Paternal (husband/partner) education level categorized as: no education, 
primary, secondary, higher education. 
Paternal occupation Paternal occupation was recoded as: not working, working. 
Wealth index  Recoded as: poor, middle, rich 
Decision-making on health care 
need 
The person who usually decides on own or women‟s health care needs recoded 
into: respondent alone, respondent and husband/partner, husband/partner alone. 
Toilet facility 
Recoded according to the UNICEF/WHO classification 
9
 as: unimproved, 
improved. 
Source of drinking water 
Recoded according to the UNICEF/WHO classification 
9
 as: unimproved, 
improved sources  
Electricity access Access to electricity was recoded as: no, yes. 
Cooking fuel 




Table 1B: Categorization of variables used in the analyses.  
Bio-demographic variables. 
 
Maternal age at first birth Recoded into: < 20 years, ≥ 20 years. 
Maternal marital status Recoded as: never in union, divorced/separated/no longer living together, married/living 
with a partner. 
Residence Type of residence was classified as: rural, urban. 
Region of residence Categorized according to the geopolitical zones in Nigeria: North-Central, North-East, 
North-West, South-East, South-South, South-West. 
Ethnicity Recoded into four (the three major ethnic groups and „others‟ – all the other ethnic 
groups put together): Hausa, Igbo, Yoruba, „Others‟. 
Religion Recoded into the three main religions in Nigeria: Christianity, Islam, Traditionalist. 
Birth order Birth order was recoded as 1, 2-3, and ≥ 4 
Size of child at birth Recoded into: small, average, Large. 
Gender of child Sex of child: male, female. 
Gender of household 
head 
The gender of the head of household coded as: male, and female. 
Preceding birth interval Preceding birth interval was recoded as: < 24 months, ≥ 24 months. 
Maternal Body Mass 
Index (BMI) 
Recoded using the WHO International classification
11
 as: underweight (<18.5 kg/m
2
), 
normal 18.5 - 24.9 kg/m
2
), overweight (25 - 29.9 kg/m
2
),  Obese (≥30 kg/m
2
). 
Maternal age (years) Categorized into: < 20 years, 20 – 35 years, ≥36 years. 
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Table 1C: Categorization of variables used in the analyses.  
Health/behavioral variables. 
 
Iron intake Iron intake during pregnancy was recoded as: yes, no. 
Breastfeeding status Breastfeeding status was categorized as: never breastfed, ever breastfed. 
Breastfeeding initiation The time breastfeeding was started was recoded as: Immediately/within the 
first hour of birth, beyond the first hour of birth. 
Antenatal attendance Antenatal attendance was categorized into: no, yes. 
Delivery assistance Recoded as: skilled (doctors, nurses and midwives), combined (health 
professionals and traditional birth attendants (TBA), no assistance. 
Place of delivery Recoded into: home, government and private facility. 
Mode of delivery Classified as: caesarean delivery, non-caesarean delivery. 
Malaria Prophylaxis with IPTp Intermittent preventive treatment of malaria in pregnancy (IPTp) describes 
whether or not mothers received malaria prophylactics (sulfadoxine/ 
pyremethamine) during pregnancy. The variable was recoded as: no, yes. 
Tetanus injection during pregnancy Recoded as: no, yes. 
RESULTS 
Within five years preceding the 2013 survey, a total of 
30,384 singleton live births occurred. NMR was found to 
be 33 per 1000 live births. In total, 34.80% of study 
participants resided in urban areas as opposed to 65.20% 
in the rural areas. Table 2 presents the background 
characteristics of the study population alongside NMR by 
socioeconomic, bio-demographic and health/behavioral 
factors. NMR varies across regions with the North-West 
zone having the highest rate of 37 per 1000 live births 
while the North-Central zone had the lowest rate of 27 
per 1000 live births. This difference, however, did not 
attain statistical significance (p = 0.206). NMR was 
significantly higher among rural dwellers (36/1000 live 
births, p = 0.003) compared to urban dwellers (28/1000 
live births). Also, the Hausa ethnic group had a 
significantly higher NMR (38/1000 live births, p = 0.057) 
than „other‟ ethnic groups (29/1000 live births). 
Compared to rich households (30/1000 live births), poor 
households had significantly higher NMR (37/1000 live 
births, p = 0.021). Households without electricity access 
equally had higher NMR (36/1000 live births, p = 0.028) 
than those with electricity access (30/1000 live births).  
 
 


























Maternal literacy level 
Cannot read at all 





































Wealth index     
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Decision-making on health care need 
Respondent alone 

























Drinking water source 
Improved sources 55.90 32.00 0.697 
Unimproved sources 44.10 33.00  






















Maternal age at first childbirth  
Below 20 years 







Maternal marital status    
Never in union 
Divorced/separated/no more living together 


























































































Gender of household head 
Adewuyi EO et al. Int J Contemp Pediatr. 2016 May;3(2):311-323 





















































Maternal age (years) 
<20  
20- 35 








*Statistically significant at 5% level in pearson chi-square test (x2); aWeighted for the sampling probability; bDeaths per 1000 live births; 
** Border-line significance. 
Table 2C: Characteristics of variables and neonatal mortality rates (NMR).                                                       
Health/behavioral variables. 
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*Statistically significant at 5% level in Pearson Chi-Square test (x2); aWeighted for the sampling probability; bDeaths per 1000 live 
births. 
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Model IIIA Model IIIB 
OR 95% CI 
p-
value 
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1.037 - 2.369 
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Cooking Fuel 
Solid fuels 










      
Drinking water source 











      
*Statistically significant at 5% level. Model IIIA: Without adjustment for breastfeeding status. Model IIIB: With adjustment for 
breastfeeding status 
 
Breastfeeding status and mode of delivery were the two 
health/behavioral factors found to be statistically 
significant in the bivariate analysis. Neonates that were 
delivered by caesarean section had about 2.5 times 
increased risk of dying than those delivered without a 
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Model IIIA Model IIIB 
OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value 
Maternal age at first 
childbirth 
Below 20 years 










      
Maternal marital status 
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Divorced/separated/ 
no longer living together 
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0.653 - 1.141 






Maternal age (years) 
<20  
20- 35 (ref) 






1.281 - 2.179 
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1.258 - 5.680 
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*Statistically significant at 5% level. Model IIIA: Without adjustment for breastfeeding status. Model IIIB: With adjustment for 
breastfeeding status. 
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Table 3 presents the effects of factors on neonatal 
mortality by COR and AOR with their 95% CIs as well 
as p-values. Without controlling for any other 
variables/confounders (bivariate analysis), maternal 
education level, literacy level, wealth index, and 
electricity access were the four socioeconomic factors 
found to be significantly associated with neonatal 
mortality. Compared to mothers with higher educational 
attainment, the likelihood of neonatal mortality was about 
57% higher in neonates whose mothers had only primary 
education (COR = 1.567, 95% CI: 1.037, 2.369, P = 
0.033). Among the bio-demographic factors, maternal 
marital status, rural-urban residence, ethnicity, birth 
order, size of child at birth, gender of child, preceding 
birth interval, and maternal age were found to be 
significantly and independently associated with neonatal 
mortality (Table 3). The odds of neonatal mortality were 
over two times higher in neonates of mothers who were 
divorced, separated or no longer living together with 
partners compared to those whose mothers were married 
or living with partners (COR = 2.050, 95%CI: 1.292, 
3.253, p = 0.002). Furthermore, the odds of neonatal 
mortality were about 24% lower among neonates of 
urban dwellers compared to the neonates of rural dwellers 
(COR = 0.764, 95%CI: 0.639, 0.912, p = 0.003). 
Breastfeeding status and mode of delivery were the two 
health/behavioral factors found to be statistically 
significant in the bivariate analysis. Neonates that were 
delivered by Caesarean section had about 2.5 times 
increased risk of dying than those delivered without a 
caesarean section (COR = 2.482, 95% CI: 1.769, 3.482, 
p< 0.001). 
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Multivariable analysis 
Regardless of adjustment of „breastfeeding status‟, six 
bio-demographic factors – maternal marital status, rural-
urban residence, birth size, gender of child, preceding 
birth interval and maternal BMI – were significantly 
predictive of neonatal mortality (Table 3: Model IIIA and 
Model IIIB). Living in rural residence, being born with a 
small body size, having a preceding birth interval of less 
than two years, and being of a male gender were all 
associated with higher risks of neonatal mortality. 
Similarly, being born to divorced/separated mothers as 
well being born to single mothers (who had no previous 
marital history) increased significantly the odds of dying 
during the neonatal period. Contrary to expectation, 
maternal underweight was found to be protective against 
neonatal mortality. 
When no adjustment was made for „breastfeeding status‟ 
(Table 3: Model IIIA), maternal illiteracy (socioeconomic 
factor), maternal obesity (bio-demographic factor) and 
Caesarian mode of delivery (health/behavioral factor) 
were significantly associated with higher risks of 
neonatal mortality. Compared to neonates whose mothers 
were literate, odds of mortality were 39.9% higher among 
those whose mothers were illiterate (AOR = 1.399, 95% 
CI: 1.098, 1.783, p = 0.007). Neonates whose mothers 
were obese had about 71% increased odds of mortality 
(AOR = 1.709, 95% CI: 1.064, 2.747, p = 0.027) 
compared to those whose mothers had normal weight. 
Also, risks of mortality were 2.9 times higher in neonates 
whose mothers had undergone a caesarean section (AOR 
= 2.882, 95% CI: 1.660, 5.003) compared to those whose 
mothers did not. 
After making an adjustment for „breastfeeding status‟ 
(Table 3: Model IIIB), no socioeconomic or 
health/behavioral (except breastfeeding status) variable 
was predictive of neonatal mortality. However, ethnicity 
and maternal age (bio-demographic factors) attained 
significant status after adjustment for „breastfeeding 
status‟. Compared to „otherc‟ ethnic groups, the odds of 
neonatal mortality were 84% higher in neonates born to 
Hausa mothers (AOR = 1.838, 95% CI: 1.211, 2.789, p = 
0.004). Also, the odds of mortality were 2.673 times 
higher in neonates born to mothers under 20 years of age 
(AOR = 2.673, 95% CI: 1.258, 5.680, p = 0.011).  
DISCUSSION 
In this study, we identified socioeconomic, bio-
demographic and health/behavioral determinants of 
neonatal mortality in Nigeria using the most current 
evidence – 2013 NDHS. Based on our multiple logistic 
regression analysis, without adjustment for „breastfeeding 
status‟ (Table 3 A: Model IIIA), maternal literacy was the 
only socioeconomic factor found to be significantly 
associated with neonatal mortality. After making an 
adjustment for „breastfeeding status‟ (Table 3 A: Model 
IIIB), no socioeconomic factor was predictive of neonatal 
mortality. Six bio-demographic factors, namely, maternal 
marital status, rural-urban residence, birth size, gender of 
child, preceding birth interval, and maternal BMI were 
significantly associated with neonatal mortality when no 
adjustment was made for „breastfeeding status‟ (Table 3 
B: Model IIIA). All these bio-demographic factors 
retained their predictive ability, with maternal age and 
ethnicity as two additional significant factors, even after 
making an adjustment for „breastfeeding status‟ in Model 
IIIB (Table 3 B). Only one health/behavioral factor, mode 
of delivery, was found to be significantly associated with 
neonatal mortality in Nigeria when „breastfeeding status‟ 
was not controlled (Table 3 C: Model IIIA). After making 
an adjustment for „breastfeeding status‟ (Table 3 C: 
Model IIIB), mode of delivery lost its significance, 
leaving „breastfeeding status‟ as the only 
health/behavioral predictor. 
In their analysis of 2008 NDHS, Ezeh, Agho, Dibley, 
Hall, Page found NMR for singleton live-born infants to 
be 36.7 per 1000 live births.
2
 In our analysis of 2013 
NDHS, NMR for singleton live-born infants was found to 
be 33 per 1000 live births – a reduction of about 10% 
between 2008 and 2013. Birth interval, birth order, 
residence, maternal age, size of baby at birth, and mode 
of delivery were the identified predictors of neonatal 
mortality in the 2008 NDHS.
5
 All of these factors, except 
birth order and maternal age, retained their predictive 
ability in the analysis of 2013 NDHS (Model IIIA only). 
Additional predictors were, however, found in our study 
as earlier reported (Model IIIA and Model IIIB). 
Similarly, in the analysis of the trends of neonatal 
mortality in Nigeria from 1990 to 2013, Akinyemi, 
Bamgboye, Ayeni reported that residence, marital status, 
antenatal attendance, mode of delivery, gender of child, 
size of child at birth, birth interval, and maternal age were 
significantly associated with neonatal mortality based on 
the 2013 NDHS dataset.
3
 Their findings agree with the 
results of our Model IIIA except for maternal age and 
antenatal attendance, which did not attain statistical 
significance in our study. These observed differences 
may be attributed to the number and range of variables 
investigated. Our study adjusted for several important 
variables that were missing in Akinyemi, Bamgboye, 
Ayeni.
3
 For instance, while maternal BMI and literacy 
level were predictive of neonatal mortality in our study, 




Contrary to the results of a study in rural India, where 
socioeconomic factors explained a large portion of 
neonatal mortality, bio-demographic factors formed the 
bulk of predictors in our study.
13
 And with adjustment for 
„breastfeeding status‟, maternal literacy (the only 
significant socioeconomic factor) lost its significance. 
Also, granted that maternal BMI was predictive of 
neonatal mortality (with and without adjustment for 
„breastfeeding status‟), maternal obesity only assumed 
statistical significance when no adjustment was made for 
Adewuyi EO et al. Int J Contemp Pediatr. 2016 May;3(2):311-323 
                                                            International Journal of Contemporary Pediatrics | April-May 2016 | Vol 3 | Issue 2    Page 321 
„breastfeeding status‟. An impressive body of evidence 
supports that maternal obesity is a significant risk factor 
for adverse neonatal outcomes, including mortality.
14
 Our 
findings (Model IIIB) equally suggest that breastfeeding 
practice had eliminated the risk of neonatal death 
associated with maternal illiteracy and obesity.  
Furthermore, our study found maternal underweight to be 
significantly associated with a reduced incidence of 
mortality in neonates. This protective role does not agree 
with the popular opinion in literature.
15,16
 However, a 
mixed effect of maternal underweight on perinatal 
mortality has been reported.
17 
Also, maternal underweight 
was found in a study to be protective against neonatal 
mortality in multiparous women, although, the result of 
the said study did not attain a statistical significance.
14 
Maternal education was not directly predictive of 
neonatal mortality as found in our study. However, 
maternal literacy – a function of education – was 
significantly associated with neonatal mortality if 
„breastfeeding status‟ was not adjusted for (Table 3 A: 
Model IIIA). Studies have established a crucial 
association between maternal literacy/education and child 
survival.
18-20
 Literate/educated mothers are more likely to 
have higher socioeconomic status, make better health 




Our study further shows that newborns with small birth 
size were at a greater risk of mortality compared to those 
with large birth size. Also, preceding birth interval of less 
than two years was a significant risk factor for neonatal 
mortality. All of these findings are consistent with 
previous studies.
3,22
 After making an adjustment for 
„breastfeeding status‟, maternal age less than 20 years 
became a significant risk factor for neonatal mortality. 
Teenage mothers are known to be vulnerable to physical, 
and physiological immaturity.
23
 These together with 
possible low socioeconomic status and educational 
attainment may predispose their neonates to adverse 
health conditions with consequences for mortality.
24
  
Similarly, ethnicity assumed statistical significance 
following adjustment for breastfeeding status. While 
Hausa ethnicity was a significant risk factor, Igbo 
ethnicity was protective against neonatal mortality. 
Differences in  sociocultural practices among the ethnic 
nationalities in Nigeria is a logical explanation for this 
finding. For instance, breastfeeding practice may be 
playing a role in the finding given that the effect was 
observed only when adjustment was made for 
„breastfeeding status‟. There is evidence that the rate of 
breastfeeding is low in the North-East and North-West 
zones of Nigeria, where Hausas are the majority 
compared to the South-East zone where Igbos are majorly 
found. 
25
 In addition, early or child marriage is especially 
common in northern Nigeria (where Hausas are majorly 
found) compared to the South-East zone.
26
 Evidence in a 
recent study indicates that early marriage (age ≤ 19 years) 
has a strong association with preterm delivery and low 
birth weight, both of which are known risk factors for 
neonatal mortality.
27
 Disparity in socioeconomic status 
and educational level is another possible explanation for 
the finding. For instance, in the North-East and North-
West zones of the country (where Hausas are majorly 
found), about 70% of women and 50% of men are 
uneducated, while in the South-South zone, only 15% and 
8% of women and men, respectively, are uneducated.
2
 
Although maternal marital status was highly predictive of 
neonatal mortality; the results differ marginally with 
adjustment for breastfeeding status. When „breastfeeding 
status‟was not adjusted for, both divorce/separation as 
well as extramarital childbearing (without marital history) 
were risk factors for neonatal mortality. Following 
adjustment for „breastfeeding status‟, extra-marital 
childbearing remained the only risk factor for mortality. 
This result (with no adjustment for „breastfeeding status‟) 
agrees with a previous study in Nigeria.
3
 However, a 
study in Ethiopia had a different finding.
28
 The emotional 
and financial support that marital relationship affords, 
especially, in a developing country like Nigeria is a 
logical explanation for this result. 
When no adjustment was made for „breastfeeding status‟, 
caesarean delivery attained statistical significance as a 
risk factor for neonatal mortality. This result is consistent 
with the findings of Ezeh, Agho, Dibley, Hall, Page but 
contradicts that of a study in Egypt.
5,29
 Caesarean section 
is a vital obstetric intervention and should ordinarily be a 
safer mode of delivery.
29
 However, in Nigeria, it is not a 
popular choice. As revealed in Table 2 for this study, 
only 1.9% of mothers had caesarean delivery – signifying 
a low uptake of the intervention. Most instances of 
caesarean deliveries in the country were performed under 
emergency situation in women with life-threatening 
complications.
5 
Emergency caesarean sections are 
associated with increased odds for neonatal mortality, and 
this possibly explains the Nigerian context.
30 
Ezeh, Agho, Dibley, Hall, Page suggested that the low 
uptake of caesarean section in Nigeria as equally 
observed in the analysis of 2008 NDHS was explained by 
unfounded fear and apprehension borne out of 
misconception for caesarean delivery.
5
 Granted that this 
position is highly likely, it is equally true that caesarean 
section is considerably expensive in Nigeria and more 
unlikely to be within the reach of an average family.
31
 
Hence, the high cost of this obstetric intervention may be 
one of the major barriers to its uptake in Nigeria. 
Our study found „breastfeeding status‟ to be a highly 
significant predictor of neonatal mortality. A convincing 
body of literature supports the protective role of 
breastfeeding (particularly, early initiation and exclusive 
breastfeeding) against neonatal mortality.
32,33
 Although 
breastfeeding initiation was not significant statistically in 
our study, the WHO‟s recommendation is for neonates to 
be initiated into breastfeeding within the first hour of 
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delivery, exclusively breastfed for the first six months of 
life and continued to be breastfed albeit with the 
introduction of appropriate complementary feeding for 
about two years.
34,35 
As found in our study, breastfeeding 
modulated the effects of some of the variables on 
neonatal mortality. For instance, the risk of neonatal 
mortality associated with maternal illiteracy, maternal 
obesity, caesarean delivery, divorce/separation from 
spouse/partner (Model IIIA) all disappeared after making 
an adjustment for „breastfeeding status‟ (Model IIIB). 
This study leverage on some significant strengths. First, 
the dataset used is the latest and it is nationally 
representative. Thus, findings reflect the most current 
situations in Nigeria and are generalizable. Second, 
sampling weight was adjusted using the complex sample 
analysis approach. Hence, estimates and their 95% CIs 
are reasonably accurate and reliable. Third, the collection 
of data within a period of five years preceding the survey 
as done in NDHS reduces the incidence of recall bias. 
Fourth, possible influence of breastfeeding status was 
investigated by fitting models with and without 
adjustment for the variable. Lastly, missing data is 
relatively small and could not have significantly 
influenced the findings in this study. Some limitations, 
however, need to be taken into consideration when 
interpreting the results in this study. First, the risk of 
underestimation of NMR cannot be ruled out since only 
surviving women participated in the NDHS. Second, the 
study design in NDHS is cross-sectional, thus, it is 
limited in estimating the causal relationship between the 
outcome and the explanatory variables. Third, gestational 
age, a possible risk factor, was not investigated.  
CONCLUSION 
Socioeconomic, bio-demographic and health/behavioral 
determinants of neonatal mortality in Nigeria were 
examined. NMR was found to be 33 per 1000 live births 
indicating about 10% reduction from the rate in the 2008 
NDHS. Intervention programs with a major focus on the 
risk factors identified in this study will further contribute 
to speeding up the reduction of neonatal mortality in 
Nigeria. Such programs would need to focus on neonates 
in general but give priority to the vulnerable groups – 
neonates of Hausas, neonates of obese mothers, neonates 
of teenage mothers, neonates of divorced/separated and 
single mothers as well as neonates in rural residence. 
Improved practice of breastfeeding, education of girl 
children and family planning need to be further 
prioritized and promoted. It is desirable that future 
studies will aim at exploring the causal relationship 
between neonatal mortality and socioeconomic, bio-
demographic and health/behavioral factors. 
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